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(57) Abstract 

An optical modulating device which enables display of high-contrast 
bright image, a display and an electronic device. This optical modulating 
device (101) has on a base an optical modulating structure in which a thin 
piezoelectric film (13) having piezoelectric characteristics is sandwiched 
between thin conductive electrode films (12, 14) at least one of which has an 
optical reflectivity. The optical modulating structure is characterized in that 
each mirror element (15) which constitutes a unit for modulating the light 
independently is driven. 
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20 (^5 0<£) 



WO 97/31283 PCT/JP97/D0394 

19 

5 1 5C^lt, «Alf;7-!ltl 5^ h 'J ^X^dSeS^tlTt^ni^ ii 

10 41^; 5-^*1 5 1 T'*© *U S*t*l 9 1 t UTHNgt^JCffiffl 

^-^* 1 5 2 T<*. HRiPIJfc i 8 frmitZ tltzRMft. 1 9 2i^t), t> x o t'M 

15 ojf), ^ 7-^*1 5 tcmffi^rarrsa^ utti^fc«fc-?T, if* 

ifi^JT'tis a#P^M^-T^^to> =^-^*l 5£3 x 3©v h »J ?XM#HZ 

(tii l ) 

25 110 laK, HJfctfJ 1 (DltmWcm.3 1 a ©JEMia^-^-ro i 1 t 



' WO 97/31283 PCT/JP97/00394 

20 

tt3fcifift«3 1 h V 2 7smz.WM.-t % o ytT&WfoZ l all, 7oA|0jt 
(gQfcffJ 2 ) 

(^S6^J 3 ) 

15 mi 2@C, ^SfeW 3 (DftitffiE® 3 1 c ®IEffiia£^-f o ;7-ro^li 

20 3ic bmmw i ii^a©*t*4^-ir^^i^T^fiK-rso 

(S£«J 4 ) 

SI 3gHr> ^im^J 4 ©7tiiic<5 3 1 dCDJEIS^^r^-ro $ * 1 <?: 

25 OT(i> ^M^J3 <hl^*£©R7fc<Z>i 7-^1 5 e£Wf£ ;7-7o^*I 
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cm 6 msn 

mm^-rxoi^ #^s©s^i£@2 o i i* N stgw-r^v x4 o. itm* 

K '171/^42, a-7;7-43> U >X4 4 > ^/h ^ =7- 4 5 «fc?>*t8: 
|&1/>X4 6 Mif/<>fX4 Ofi, ^1 tiZmTimm 4 J&B* CDtfUD 

15 T&£o C©88B^^t(i N = 5-4 3(r«t*9^|nJ$tlT. 3tXW"r'<>rx4 

OfCAIt-T^o tt*>\ ^-7 i 7-4 3li+ i -7'iOA-77 , iJ XAtf lift 

3fc&MTv<>f X4 ^ 7-St©-5»lt^' > 1 i^i7-i!f4 

0 1 ti&ltSa^lSTOT&^o ^ 5-^4 0 1 KAl* L/cBSB^^ 18(i, ¥ 
20 =fT^©**Slt^n (19 1) . '^-7 ^5-4 3^i§LTU>X4 4 {-J: 
oT5S/h;7-4 5i:M$nSo »/h;7-4 5li, b >X4 4 ©gUkCDttfi 
{Cg^tlTl^o 17-45 (i-€r©Slt®^U>X4 4 ©7tl4lw*f IT 4 
5° fgfr< «fc9(C@2e$nXl^©T\ ^7£bTW<£l^ 7-^4 0 1 ;^£<D 

sitfti 9 2 li-r-cTiia/h = 7 - 4 5-csit$n. &&u>X4 Qizumm-tz 

25 :i^T'#^i^, lfc^oT> ^UTl^<£l^7-If 4 0 

tittle i/h;7-4 5©^!*®©*^!*. ftSM-r'*^ X4 0©£T 

©i 7 - If A« lT^4*l <!: ^feRW-r/NW X^£©£ 

Itjfel 9 l36<-r^T«^T^^gJ^©«:/M®©^:#$<i:-r^o 



' WO 97/31283 PCT/JP97/00394 

22 

£}t<i:£:-?Tl/>X'4 4 £i§<9, »/M ^- 4 5 ©JSffl&aia-r£o ££frt9;;^ 

U>X46C1U X* U ->4 7l;:fc£*kS? 0 

•T^TCDSIt^tl 9 1*<»/M 5-4 5T-£lt£ft£fca6(CX? U - > 4 7Cli 

®&#&f££ft-r> x? U->4 7 (iHfe^F <fc -5 „ — # N ^U/coSf&ic 

^^tllf?$nfc ^ 7-^^^>©Stt^l 9 2 fix? U->4 7CM^n« 

10 & Ji©4f /£(;: £ #J;U±\ )t^f/^X4 OC^HOf $^3 3 mm 
(1. 3 >f-) <Dt£, X? U ->4 7±T^jl . 5m (6 0-f>f) 

m*mi$.-r % z t £ * „ 

tf*>\ ffifr/M 5-4 5<Dft*>9{;:, L/Tl><£ l ^SISTiBtt i -5-31*4 0 
15 1 ^£©£#bfcl 9 1 ligil, ^LTtOjofrfbUTl^* ^ 5-^ft4 0 

©Sltftl 9 2£iS;fti-£ J;?tet°>*-;!/£L/>X*4 4 ©^Sifi^KBEfi-r^ 

t^i£iCM\ t^TOSIt* 1 9 2ri<t°>*-;U£iiigUT8;f£l'>X4 6T7 
20 ? U ->4 7 KfiMBSfu x? U ->4 7 (ifiinc-So — SasLfc^HHIfci;: 

25 >X4 4«t©KiC^ N £U #©3fe(C#tiJ$ft/clII$£-r£#5-7>f Jls?-P1M 
ZrWA-? ZffifiX., #JEW-r/<>f X4 0 £;{f /j^T 5 i 7-Sf©IlC 
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>£H 6 TgJ&CD^^ffi 2 0 2 te. 1 . 'J7U^^5 

15 2. fibtf-AX^U «^53K 532. 5 4 1. l/2 2&g;&5 3 3. 1/ 

4 l&SM 5 4 2. jtSEW^N'Y 750, U >X 5 5 . »/J\ =7-56 fcjicmfg 

* ©^EPT^ $ n 3ta< S Wilt^f? £> 3 P -5 h (DT'fr -5 o 

#Mtf-A77 B iJy^5 3U 5 3 2:fc<fctf 5 4 1 (iP^fofttiiiigU. SI 

^1^ ^i©I/7^f 2 0 2 (Cfe»tS^i)3CDf^ffltro^TlftB^T^o 

5 2TSMSftiai?¥fTte:>fcK^&$tU HI ©i^t"-AX^'J 7^5311: 

2 0©feh-Axyj 7^ 5 3 2 KAItf £<> l2©^t"-AX^'j ^.5 3 
21*. CCDS^^S^LTltm-r^o 
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kf — .t*X~f ] ) 7^5 3 1 ©ItajMKigfc&ftrt: l/2$S*g5 3 3HJ:oTS(I 

& o 

10 R^iliS^I^H^^SR^i^^o :©R^li> l/4iIS5 4 2 

lfwAtt-T^o w<DP<fiBt#li> lift t: -A XT" U «y^5 4 1 T&lt£n5 CI <b 

;;t\ TtSIB-r'^XS 0©-5 *>^^UTl^«fl/^ = 5— 0 1 TSIt $ 
15 tlfcSItt 1 9 H±> -f^TWhi 5-5 6Hm^fe$tlSo »/M 7- 5 6 it* 
©Ett®# U > X* 5 5©^t$A{Ci=fLT4 5° «fr< «fc o trKg$ttT^£©T% 
^LTW«£I^ i 5 0 l^£©5lt:ft 1 9 1 te-t^TW^l 7-56T 

Slt$ft> $:i£u>X5 7 ma-*-* £ i \i i^^t, ^utw<£ 

^;7-lf50 1 <Dm^l*&iF£tlUl^o ftt/J^ ^ "7 — 5 6 ©Sit®©* 

20 ££<ix »6HaH»J < !:l^»tC%x.S-i:*<-CS*o 

Ifrfcl 9 2(ifiMMlJ:*«ffims3£3L&5 0 3 & jfaWB T * «fc 9 KSfcfW 
•5jti^oTU>X5 5 7 - 5 6 ©Jgffl£ili©-r 3o £ 

1/>X5 7K«U X^'J->5 8i:t^i>o U/c#-?T> $iUl^;7 
25 —^^5 0 2(Dm^it^^ti^>o 
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5 ^.w^mmT % z t % o 
m 8 ^je) 

luiem 6 4s «fc # 7 JBIRT jj* U „ a^tc^^-T £ *«Hf^ <-f i 

mi 6^iw N ^8^sg©a^g (^^1^) a>«jss*ifMii-rs»riBH 

4o«fctm«U>X6 6*tt*.*o jtRH-r/<>fX6 0 (i. » 1 4 
1 5 EH* {CfEJ^-r * «fc ? fciffc £ ^> T * <fc ^^-T * o 

T, UTl^5;7-Sf 6 0 2TSIt$tiyi:Slt*W. 6 0 

20 6 1 ^^ai/c.HBBj^t l 8 (i. U 7U**6 2TK*t£*W »R3CU>X6 s-rft/h 
= 5-6 4©tt*»C*)tStlSo 5-6 4(i7t«H-*fUT4 5° fil>TE 

g3tlT^S©T> raHj^ti 8ti5MkL«*<€)3y >-^U>X6 5 fcAJN"***o 

6 OtcMKAttS-ti-So 
25 ^fcSBMT*'^ X 6 Q&mfctZ X 5-^#<D-p*>^&LT(,^,i^ 5-6 0 1 

6 5CR-5 0 ^-LT^/hi 5-6 4{C^7t^nSlt^n. &S£U >X* 6 6 (CtiflJ 
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ffi'^i 7-6 4 ©£lt® ©*££!}, ^T©; 7-If*WLTl^,fh :: pffi 

5 — 15, §£?&UTt*£ $ 7-6 0 2iiBflffitt<i:LT«<©T. *©£*t3fcl 9 2 
\±> *£fc/S6 0 3*HT=rUy-^U>X6 5{CAM'T'So £©£**# 1 9 2 (i, 

10 RJ:©l*J5£rc.fc*K Jt«Wf/<>fx6 0 ££T© ^ 7-I3*j&<ay£l/ 

T^^C^^trti, ^TOSItAl 9 1 *<ft/J> $7-64 Tfilt StlX ^ 'j - 
>6 7K&Utf^A:«K X? U - > 6 7±©^fi5Rfe<!:tf<5o — ^U/c 

i^HfcKneoTaftsnfcs 7-3?* 6 0 2^^©s#3ti 921^ 7*9 y-> 

6 7KtStf££ft*©T> y - >6 7±iriiHifcjre^'feT®**<^$n* 
15 Cii:/X5 0 

2 tWMU>X6 3 iOffilJ^ W©3feK£9#tf&ftfclIME-rSR*S! 

7 4 )i'*-$:WX-?Z>mf&, 3fc£M-7 5 '<>f X 6 0 £*8fiJc-T £ i 7—31 

20 fflT££ 0 

25 ©AI*flij^&*T!Httlz£fbTS»^Tt>. #»ttBi3&«*»{ftT£«5o c© 
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5 m 9 

mi 7 arc. **9jgaB©^fEiB«©*{*:»aBi*^o mi 8@C, 
tens©— «B»fffiH*^-r* cm&oHTu mm^mn^m<-r^tzit>, i ? 
io -mx<D&&'j?ti < ^-r* 0 io5it jt^af/N'^ x i o 

2. aot hTU^T 3 3 icfv-f * o U >XT L/>T 3 4£-<jf§;LS„ #SB*tt±. 

15 ttmiz&mzmfe^i zbcDT&tn*. \&<DitmMT'<'( K*mm-?z>z. tt><-v 

3Bt K v h7N33ii N ^B^^S 3 3 2 fCigft K -y h 3 3 1 UTfllfiJc 

mmfrzmf&ztiZo iak-v h3 3 ia, imw^m-ch^ij-^y-r^-j^, 

-r-f ? D|/>Xgf 3 4 1 <Dft.m*. MIL K-y NTU-f 3 3 {Cfctf-S&ft K *y I- 
25 3 3 1 .kC/jtfCH^^X 1 0 2{rfc{^-5 ^ ^-^#1 5 b CD^fc$ft i 
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©gg?t(i> -7>f * D 3 4 1 ©&.6ftg^\ ;7-ftl5b (15 

tl^o M^t K-y bTU4 3 3©&S(i. SW£ UT l» ^ I *S 5-fi*l 5 b 

io (151) K^s&bti 9 1 *<i£ifc-r*ttfl^ -r#*?*>> -e-r^cruyx^fi 

341^b; 1 5 btSlt^tllA K-y h 3 3 1 i:I-5tT0^1K 

7^^ol/>XIf3 4 1 ©&.£!E«t{C{3(3:— Jfe-T £ «fc ? K> iS&<**l£o <C*»\ 
*tK9 h 3 3 l©tfcgti> ^-r<Sa^g{C*j{t-5^®®CD=r> h7Xh 

fc&K* v>r ? o is>xm%3 4 i oMottfT^ < . -e©ig& 

15 {CSEfiUTt cfct<\> 

^(w. *jgiB©^ai#i o 5(r4oJj-^7t^ia©fpfflco^Tra-rSo mi 
3 4^sJc^-^-7>r * p u>x^ms 4 1 ©#^THxm^ns as^t K-y hrn 

3 3^-ii^Tx t^IHt^^X 1 0 2©* 5-fH(tl 5 btCAIt-T^o 
20 IC^UTl^ilf^ 5-51*1 5 l*^©Slt^tl 9 11*. aOfcKv h3 3 1 {C 

3 4 1©&.6£ ;7-Hl 5 2 ©ffisp^frjWifc'— gfc LTl^fcto, Alt 

tt*>\ K «y h 3 3 1 ^ol/ >X^ft 3 4 1 t i 5 

I15b i©r^(C^^©T> v ? o U > XH* 3 4 1 a^Altf £:)£© 9 
j&)fcK«y h3 3 1 ©ffi»^A:ltit^i»iR$nTU*-9o L/c#-?T, awtK* K 
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io (SQJrtW) 

9 j&m<Dlt%M& 1 0 5 ©£-g&©"-h£<i. 3tSeW"r^VX 1 0 2 £-JtJ£ 
-TS = 5 b©Wfc^f&ti5 0 # mx 5 0 #m. = 5 bFtU© 

h°7flil OO^m, =5 -MS 1 5 b 0S8&lt®RltffiJ£tt*^ifiTi5<H Ofc 
<k*©fl&2p¥&M:**l 1 mm. iS^feK-y h3 3 1 ©S^li#j 2 O^m, ;7~If 
15 1 5 b (DfcmW tm^t K*y h 3 3 1 <fc©i£ftliift 1 mm. W ^ p u >XT U-T 
3 4^tfi£t5#v^ ? □ U>X^m3 4 1 ©W£\fi£li 100//mxlOO// 
m % v>f ^ p U >Xf f 3 4 1 OMSJSli^ 2 . 3mm. ;7-gf 15bO 

(mi 

mommmw: 2 0 4 <*. *aE 71. u y u * * 7 2 . tr- axt 5 u -y * 7 3 . 

25 9 ^©7fe^lHSIl 0 5 J: 1^X7 4*ffix.Z> 0 



WO 97/31283 



30 



PCT/JP97/00394 



3t 1 8 liS&fft 19 1ittD, iljfe K -y h T W 3 3 ©&;)t K v h 3 3 1 trUft 

U>XTU-T 3 4 OW^ol/>'XIf 3 4 1 T'fft^ff teiftir^&^nT. If 
-AX^'J 7 3KR*K J9:^U>X7 4CJ;-?T> X? 'j->7 5_tCijggi 
"fSo tt*>\ X^'J->7 5tim SltlHOX^ U ->&3(,>(&S$g!©X 

^SgK*Jtf£:)fc^l8SSf*x ^©jpJffl^^^^OTs ty1£tMIi&£-!£ffcT£<5o 
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*J£!R©:)ti£W» 1 0 6 Ji N it^Mf^^ X 1 0 2 N v^f^Dl/ >X*T U-f 3 

\l y )\s-7 \s << 3 6 (±. 0. 5 mmfIJg0JP$<D:tf^X^#fli3P®^Bj!S*5 
t°>^-;U3 6 1 fcf>*— JUTU'f 3 6 ©— ^©^S^tr^lS 

^ol/>X7W 3 4 <hm§©43ti£, ^P3^<^X 1 0 2<omt 

10 fc;7-If 1 5 2(Dfi$Ws I2 07'f^ul/>X7H' 3 5(D70ol/ 
>X^^3 5 1 GDjfcfA. t°>^-;l/TU^ 3 6CDt°>*-;U3 6 1 (DtfLWiS&tf 

— ifc-f SJ^tc, -£©ftg£P9&-f £<, fc°>*-;UT U^r 3 6 ©k: 

yl/3 6 Hi N ^lCQvf^al/>X7H' 3 7©7^Dl/>XIf3 7 1 

"f £v^r ? ol/>Xff3 5 1 (i. h°>*-^3 6 1 tit^m^f^^ X 1 0 2© 
mMLTl^Z ;7-If 1 5 2©^^^®Ti£^L/ci^CDtt^4 I ^<i:*< 

20 l/>X7U-f 3 7lCAItU C07W^«fiRt^#v^^DU>Xlf 3 7 1 
©m.6©fe@K6ES£ft£t 0 3 6 nm}t£ft£o tf>*-A/3 6 1£ 

aiSLT.^Ttl 8 <*^tfe^t 1 1£ 0 > ^20v^^nl/>X7H 3 5 £#tJjJcf 
i#7Y^DU>XIf3 5 1 KAIt-TSo v^Pl/>X|f3 5 1{CAI*U 

tzytit, 7-f^ou>xsi3 5 i (c«fc^xiRm$n> Tt^m-r/^x 102^ 

25 1 5bCAItt-5<, 

9 2 SI^Ttl 9 2 (i. Alt^F<t{3«'l^i;7tSS^MoTh 0 >^- 

;U5 3£iIi§U ^10v>f^Dl/>X7l^f 3 7 £$jUc-f& v>T ? D U >X*M 
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*3 7 1 IZ&^T* Waittfi^X, *SgHSl 0 6^£ltaj£*l£ 0 

it^n. sit^ti 9 i int^e smuli 9 i (i. v^^pp^xri/^f 3 s^m 

JfrfZ^J 9 p U>Xgf 3 5 1 ©<£».£ 1 9 3 {r— BJIftU *£ ^ <fc 

5 tt^w ? visyxw^s 5 1 tcAit-r^o ? di/>xii 3 5 1 n*?^ 

T. 1 9 3 fc°>*-;UTUf 3 6iH^l®^^D 

1/>X7^'3 7fliJ»C£>5„ L/crfr^T. Sltftl 9 Hi. t°>*-;U3 6 1© 

tftli^otfc^ fcf>*-;U3 6 1 ©|§n®i&trAlt^£fr^te:fc©3- 

15 HI 0 5 ©ft 0 i: IT^ ^©^^Sffl-r^Cli^T^^o *JKJ»©*SE«« 1 0 

6 bytmwani o 5 <fc(i«i^t©^jffi^*<^^©T. B^si^MS^ts^ 
(Hifeflj) 

±£*1 l^JK©JfcX«»l 0 6 ©£-gjS©^-r!fc(i> ft^-r^Xl 0 2 £lt 
20 ^t^;7-Sf l 5b©^1-&li5 0/zmx5 0^m, ^5-^*1 5 bHI 
©fci-y^tel 0 0 #iik ~ 5-^Jil 5 b ©^^©SltM^^M'CiS'CSl U 
fct^Cffi^Stei&l mm. ^107^^ol/>X7K3 7 «tt°>^-;l/3 
6 1 <fc©i£*H±#j 1 mm, fc°>*-;U3 6 1 ©S&liifo 1 0 //m, \Z>*-J]/3 
6 1 £^2©vf ?n U>XTl"f 3 5 <!:©8BJBI(2£j 1 mm. 1207^^01/ 
25 >X7H 3 5 i: = 7-If 1 5 b ©Sit® t<D$&m±#3 1 mm. ^ 1 ©T-T ^ 
dU>XTW 3 7tl2©7'f^DL/>'X7H' 3 5^Mt5#T^^al/ 
>Xg*3 7 1, 3 5 1 ©^vf&li 1 0 0 #mx 1 0 0 //mifSCim 
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cm 1 2 mm 

«2 1 2 ^JROjfefEWS 1 0 7 JtaiH^W X 1 0 2 b. 

4 3 8(i. 7>f^ol/>X7K 3 9*mf£-rZ&-?'< ?nl/>XEfRS 9 1© 
15 t°y*-;U3 8 1 <D%r*(bttMt— ifc-fS £ ? KSSE£ *i£o */i> 

tif^WXl 0 2b(i> <fc©tEJ&$-t*-fci 7-3S#l 5 2 ©tff^^iT 

^jga8©^w«i 0 7dfc^^^ia©^{wO^T^-r^o mm 

AltU/cgSB^^t 1 8{i. -7>f^DU>X7l/^ 3 9£-*£/£-f £-7^ ? o \s>X> 

9 1 n«fc*5mA^n> -e©#j£©ftffiKKa$nfcb o >*-,rt/3 8 nc*s- 
u st^JStk^tttoT. xmmr'^z i o 2 b^BJc-r^^-i 5 

birAltf^o 

25 SE^UTtr** S 5 2 {CAItUfcHS 8 ^ 1 8(i, SltJ&T^lt^tU 

strati 9 2i«5, sit^ti 9 2ii, A&mtm%m\zit&$:mztztf>, so* 

3 9HAIt-f So 7^^dU>X7H 3 9 ^MtSv^f ? n U> >;C 
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t3 9 1 KckO. KMft 1 9 2(±¥*Tfc:ft<!:tt-9"t\ Ati^l 0 7v^£ltiij$ 

<tfgffc-f £SI*;)t 1 9 1 £#£o Z<Dtzbb, ZCDfcMJtl 9 1 ©9^f 
3 8 l©^aig-r^<l*^j:^t0^U^'7^^D^>X , TU-l' 3 9{CM£ 

-blESSl 2 J^JIICD^WS 1 0 7 (D#«p©Th*t±^ 3taW^<-f XI 02b^ 
«Wc*-* i 7-fS*l 5 b O^J^Tj-jfeJ* 5 0wmx50ium, = 7-g# l 5 b 
f^Ot'-yflil OOjum, ;5 - 5* 1 5 b ©ffiJgl^©S#ffi^*t*«iBTaEiH 
Ufc<t#©ft^gtij^ 1 mm. 7-f^pl/>X7H 3 9 S&^l' * 

oL/>XIf3 9 1 ©*f7f^j£{2 100//mxl00^m, 7^f^ o 1/>XTU 
<< 3 9£t?>*-;U3 8 1 t(DVs.m*%}2mm, t?>*-;l/3 8 1 ©jggtijfe 1 
5 ^m, t°>*-;U3 81i; 7-31*1 5 b ©£Jtt®<t©Sg8t(ii& 1 mmif 

(» 1 3 JgfiD 

*f6U!©#l 3JB«RM\ l«E*l 2 3g«TattWLfeit«a«*jifflpr«B/«i:^ 

is 2 2®(c. ^jKn*jits^aE«2 0 5©<(ijs*ittw-r*wffiH*^-ro 

*J&!K©X^SB 2 0 5 (i. iir£ft 1 0 JgJKtcfcl >Tt£Bfl L/c^^g 204 
©?*>, *SEW«1 0 2J^JK©^W#1 0 7 -eg ©T 

If^oT^ #5?*©«36*5J:a c f^ffl. -£©xfrmiimi 0 J&J&iKtTc* 
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(mi 4j&jk) 

{C^tS^-lir/cv'-r ? p 4 1 b£{f;i£o 7^^Dl^>XII3 4 1 

b(i> I^3 4 4^<!:U TjO^KJis 7-f^D7WU^3 4 

J&3 4 4©— ^©IBKffiBa^&^U ^$n/ct»flf®{r, 7^^D7Wl/ 

3 4 2 (i> ffl 9 W&b mmiZ UT> &6L 3 4 4 ©Jt® KtS:tt£o S<S3 4 4 0f 
£1*. S&9?&JEHw:tett*-? , -1' ? p UVXTU-Y 3 4 iititK-v hTP^f 34i© 

<7 DU^TM 3 4 b(i. m&M9mmKiol}Z>mJt hTU-r 3 3 
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Cm 1 5 j&JR) 

^HJ©m 1 5 JBJRW\ m 1 1 J&®*3& 1 2 JBIKKfctf * fc?>*-;l/T l/-f 
^24 H»r . ? o U >XT U-f 3 9 b cd^tM^^-To i^TIi, 

(C5^JS$-fr/cV'l'^Dl/>X^3 9 1 b£fI;t£o 7>f^Dl/>XIf3 9 1 
15 b(i. m& 3 9 4 t U » Tj©®^*, 7^^D7M;1/U>X3 9 

9 4©M#u 7^f^n7Wl/>'X3 9 3 ©JlJcMTjj&^Ko^Ti*, 
Mfi^ 1 4 JfcS£H5M§T£>«2. b?>*-;U3 9 2 Ko(^T(±. ^1 ljg^il^^l 
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